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The cobalt atom lies at the centre of the molecule. Around it,
within the "first sphere " lie the four ammonia molecules and
the two chlorine atoms. These six items are " co-ordinated
with " the cobalt atom and are so firmly attached that they do
not exhibit their usual reactions. Outside the " first sphere "
lies the single chlorine atom, which is capable of ionisation ;
and this atom is not directly connected with any specific atom
but is held in position by the attraction of the central nucleus
as a whole.
Very little consideration will show that this hypothesis
immediately lands us in difficulties when we try to analyse it.
In the first place, the compound CoCl2 exists, in which cobalt
is divalent ; buttrivalent cobalt yields no chloride. Assuming
cobaltous chloride as a starting-point, it is difficult to see how
a fraction of affinity insufficient to retain an extra cobalt atom
can yet suffice to hold in combination four whole ammonia
molecules as Werner supposed it to do. If his basic hypothesis
of the nature of valency be applied here, the two chlorine
atoms will rest upon the surface of the cobalt atom and draw
upon its store of affinity in proportion to the surface which
they overshadow. The entrance of the four ammonia groups,
being a subsequent process, cannot displace the cobalt atoms
from their rights on the cobalt affinity. Nevertheless, ac-
cording to the co-ordination hypothesis, the union between the
cobalt atom and the two chlorine atoms becomes altered and
the chlorine atoms cease to be capable of ionisation. It is
quite evident that one or other of Werner's assumptions must
be wrong.
Again, as shown in the formula, Werner distinguished, even
within the bracket, between the valencies attaching the chlorine
atoms and the ammonia molecules ; for he represented one
set by, means of full lines and the other by dotted lines.
Apparently he implied that the cobalt was united with the
chlorine by a main valency whilst the ammonia molecule was
held by an auxiliary one. But if this be so, why should the
chlorine atoms not be ionisable, since they seem to be retained